Abstract. Powder Injection Molding (PIM) was used to produce pure and particle reinforced W materials to be qualified for the use as plasma facing material (PFM). As alloying elements La2O3, Y2O3, TiC, and TaC were chosen with a particle size between 50 nm and 2.5 µm, depending on the alloying element. The fabrication of alloyed materials was done for different compositions using powder mixtures. Final sintering was performed in H2 atmosphere at 2400 °C resulting in plates of 55  22  4 mm 3 with ~98 % theoretical density. The qualification of the materials was done via high heat flux testing in the electron beam facility JUDITH-1. Thereby, ELM-like 1000 thermal shock loads of 0.38 GW/m 2 for 1 ms and 100 disruption like loads of 1.13 GW/m 2 for 1 ms at a base temperature of 1000 °C were applied. The obtained damage characteristics, i.e. surface roughening and crack formation, were qualified versus an industrially manufactured pure reference tungsten material and linked to the materials microstructure and mechanical properties.
Introduction
Within the framework of the EUROfusion Consortium, high heat flux materials development for the 2 first wall of a DEMO reactor and in particular for the high heat flux regions of the divertor is one key 3 topic. Thereby, the focus for the plasma facing materials was in the past [1] and still is strongly set on 4 tungsten and tungsten-based materials. Tungsten-based materials are attractive to be used in various 5 applications for fusion power plants. Besides its advantages, the main drawbacks are its brittleness and 6 correlated difficult machinability as well as the narrow range of possible alloys using the commercial 7 fabrication route. In addition, the semi-finished products are limited to plates and rods. These issues are 8 addressed by the development and fabrication of complex near-net shaped tungsten parts via Powder Injection Molding (PIM), which also allows the joining of different materials without brazing and a rapid development of new tungsten materials [2, 3] . 11 The R&D on new tungsten materials aims to improve its resistance to operational loads, i.e. thermal 12 shock and thermal shock induced thermal fatigue loads mainly due to ELMs [4-8] and pure thermal 13 fatigue loads during steady state heat loading [9, 10] . While the resistance to ELMs is a purely material 14 dependent issue, the resistance to steady state heat loads also strongly depends on the component design.
15
In this work the focus is set on the development of materials with an increased resistance to ELMs. 16 Therefore, various particle reinforced PIM-W materials with the alloying elements La2O3, Y2O3, TiC, 17 and TaC were manufactured using powder mixtures of commercially available powders.
18
Characterization of the materials was performed determining the materials microstructure and hardness 19 and by performing high heat flux testing in the electron beam facility JUDITH-1 [11] . Thereby, ELM-20 like 1000 thermal shock loads of 0.38 GW/m 2 for 1 ms at a base temperature of 1000 °C were applied.
21
These application relevant conditions are slightly above the damage threshold for commercial reference 22 tungsten grades, allowing the qualification of the individual materials towards this reference material.
23
Based on this pre-qualification, disruption like tests with 100 pulses at 1.13 GW/m 2 for 1 ms and at 1000 24 °C base temperature were performed on selected materials (pure W, W-2Y2O3, W-1TiC, W-2TaC). In all 25 cases, the damage quantification was done by post-mortem examinations using metallographic means. only by a factor 2 to 7 larger than the original size (average: 1.5 µm) of the W-powder. This suggests 51 that these materials should be also highly recrystallization resistant. All other materials exhibit an respectively, but with a significantly higher yield and bending strength, which is at 300 °C for W-1TiC 146 and W-2Y2O3 about 3.5 and 5.5 times larger, respectively, than those for pure W (~200 MPa 
